patients with left bundle-branch block and a normal QRS axis. It is suggested that the recording of His bundle electrograms in patients with left bundle-branch block and left axis deviation is a useful technique for assessing conduction down the right bundle-branch and if this is found to be impaired, especially in patients with a history of syncopal episodes, this could constitute an indication for the implantation of a pacemaker.
The presence of left bundle-branch block is generally considered to be due to organic heart disease and to carry a serious prognosis (Wood, I968) . However, there are published reports of left bundle-branch block occurring in patients in the absence of organic heart disease (Campbell, I969; White and Donovan, I967; Wolfram, I951) . In order to clarify this situation further we have measured intraventricular conduction times using His bundle electrograms in patients with left bundlebranch block in association with a normal mean frontal plane QRS axis and in patients with left bundle-branch block and a mean frontal plane QRS axis of greater than -3o0 indicating additional left anterior hemiblock (Pryor and Blount, I966; Rosenbaum, I969).
Patients and methods
Nine patients were studied, 7 men and 2 women. Three patients (Cases I, 2, and 3) gave a history of syncopal episodes, 2 patients (Cases 7 and 8) gave a history of angina pectoris, and 3 patients Received 26 April I972.
(Cases 5, 6, and 9) were symptomless. Only i patient (Case 4) was taking digoxin and diuretics. The details of the patients and their electrocardiograms are shown in Table i. All 9 patients had complete left bundle-branch block. Cases I, 2, 3, 4, and 5 showed left axis deviation on their electrocardiogram and Cases 6, 7, 8, and 9 had a normal mean frontal plane QRS axis.
In each patient a His bundle electrogram was recorded using the technique described by Scherlag et The P-His interval in sinus rhythm was normal in all patients except Case i indicating a normal conduction time through the atria and AV node. In Case i the P-His was prolonged indicating delayed conduction proximal to the bundle of His. On atrial pacing the St-His interval increased with increasing heart rates as expected (Damato et al., I969) .
The His-Q interval was prolonged in the patients with left bundle-branch block and additional left anterior hemiblock (Cases i-5). (Pryor and Blount, I966;  Rosenbaum, i969), or the impulse from the right bundle crosses the septum into the conduction tissue of the left ventricle low down near the apex thereby producing left axis deviation (Friedberg and Schamroth, 1970) . Whichever mechanism is correct, left axis deviation in the presence of left bundle-branch block suggests more extensive disease of the left bundlebranches than when the mean frontal plane QRS axis is normal. The intraventricular conduction time in these 5 patients was found to be abnormally long. As activation of the ventricles in this group of patients is via the right bundle-branch then the finding of a long group.bmj.com on July 7, 2017 -Published by http://heart.bmj.com/ Downloaded from His-Q interval indicates that there is additional delay in the right bundle and that trifascicular disease is present. The finding of a long PR interval in 2 of these patients with left bundle-branch block and additional left anterior hemiblock is further evidence that trifascicular disease is present (Rosenbaum et al., I969; Haft et al., I97I) . However, in Case i the PR interval of o036 was accounted for partly by conduction delay proximal to the bundle of His probably in the AV node as indicated by the finding of a long P-His interval on the His bundle electrogram and partly by an intraventricular conduction delay as indicated by the long His-Q interval.
It is interesting that of the 5 patients with left bundle-branch block, left anterior hemiblock, and a prolonged intraventricular conduction time, 3 gave a history of syncopal episodes which might be accounted for by the development of intermittent complete heart block and Adams-Stokes attacks.
Case 5 deserves a separate discussion. He was a 40-year-old man with no relevant history. Two years before his present investigation he had been shown to have rate dependent left bundle-branch block and left axis deviation. His case, along with one other, was described by Krikler and Lefevre (I970) as representing left bundle-branch block occurring without obvious heart disease. These authors commented that left bundle-branch block in the absence of obvious organic heart disease did not necessarily herald a serious prognosis though they stated that a careful follow-up would be necessary to verify this. A His bundle electrogram was recorded in this patient 2 years after his case was first reported and a prolonged intraventricular conduction time was measured. Cardiac catheterization and coronary angiography at this time was normal. During the investigation complete heart block developed and then ventricular asystole. The patient subsequently returned to sinus rhythm; however, it was felt necessary to implant a demand pacemaker. 
